0131 242 6395 2 Supplementary methods Setting The Scottish National Health Service provides comprehensive community and hospital based health care funded through general taxation and free at the point of delivery. Private health care providers comprise a small number of total activity and are not involved in delivery of emergency care. Scotland does not provide Long Term Acute Care facilities such as those found in the USA, nor has there been widespread adoption of post-ICU clinics. Variables Predictors: Factors were classified into three groups: demographics; indices of pre-existing patient health; and indices of critical illness severity. See Supplement for additional information relating to variables. Demographic variables comprised: sex, age at ICU admission, socioeconomic status (measured using Scottish Index of Multiple Deprivation(1)) and remoteness of residence.(2) Indices of pre-existing patient health comprised: admissions/attendances in year prior to index hospital stay (unplanned inpatient, elective/day case, new outpatient attendances, acute psychiatric admissions) and comorbidities (represented as a count and as individual comorbidities). Indices of critical illness severity comprised: ICU admission type (elective surgery, unplanned surgery, non-operative), diagnosis on ICU admission (28 categories(3)), acute physiology score (APS) at admission to ICU, Acute Physiology and Chronic Health Evaluation (APACHE) II score, organ support (mechanical ventilation, renal replacement therapy, circulatory support, maximum number of organs supported on any day during ICU stay), and length of stay variables (length of stay before, during and after ICU stay, total length of index hospital stay). Measures of comorbidity were derived from three registries: a list of comorbidities derived from previous hospital admissions recorded in SMR01; previous cancer diagnosis from the Scottish Cancer Registry; and the comorbidities recorded in the Scottish Intensive Care Society Audit Group registry as part of severity of illness scoring. The comorbidities identified by Charlson were derived from a five year 'look-back' period from the date of the hospital admission during which the index ICU admission occurred using published International Classification of Disease version 10 coding algorithms.(4) This list was supplemented by codes relating to previous alcohol misuse and drug misuse. The comorbidities extracted from the SICSAG database were derived from those recorded at the time of ICU admission by health care staff as part of the APACHE II and the SAPS II comorbidities.
access to services, crime, and housing.(1) It was used in analyses as quintiles. Remoteness of residence defined by the Scottish Office of National Statistics and were used in analyses as a four level variable.(2) An urban settlement is defined as one with greater than 10,000 people. A remote settlement is defined as one with a drive time of greater than 30 minutes to the nearest settlement with 10,000 or more people in it. A very remote settlement is defined as one with a drive time of greater than 60 minutes to the nearest settlement with 10,000 or more people in it.
All quantitative variables were analysed as categorical variables, with categories determined by frequencies.
Variable selection in the multivariable regression models differed depending on the modelling strategy. For models identifying independent predictors of readmission, variables that were closely related from a conceptual (rather than statistical) viewpoint were only entered in one form (e.g. pre-ICU, ICU and post-ICU length of stay rather than hospital length of stay). For organ support variables, individual organ support variables were entered as binary variables rather than number of days of organ support (which was related to ICU length of stay) or total number of organs supported. Count of comorbidities was entered in models rather than individual comorbidities in the primary analysis. In a sensitivity analysis, count of comorbidities was replaced by individual comorbidities.
For risk prediction modelling, we allowed conceptually related variables to be candidate variables for selection e.g. count of comorbidities and individual comorbidities were eligible for selection. Outcome: 90 day unplanned hospital readmission or death Prognostic model was derived using backward elimination with a significance level of 0.05 for predictors to remain in the model. Thirty nine predictors were considered and the final model included the 18 predictors above after removal of following 21 predictors; sex, Scottish Index of Multiple Deprivation, comorbidities of cardiovascular disease, cerebrovascular disease, dementia, respiratory disease, rheumatic disease, peptic ulcer disease, liver disease, hemiplegia or paraplegia, immunosuppression, alcohol misuse, and drug misuse, CPR prior to admission to ICU, acute physiology score at admission to ICU, number of days with mechanical ventilation during ICU stay, number of days with renal replacement therapy during ICU stay, number of days with cardiovascular system support during ICU stay, maximum number of organs supported on any day during ICU stay, length of ICU stay (days), length of index hospital stay (days Observed proportion with emergency hospital admission eFigure 5. Observed risk of 90 day unscheduled hospital readmission by deciles of predicted risk in subgroups A: restricted to patients with an emergency ICU admission (n=40020, 72.0% of cohort); B: restricted to patients with no recorded comorbidity (n=24420, 43.6% of cohort). Characteristics are combined into three groups: patient demographics, indices of pre-existing patient health, and indices of critical illness severity.
A B eFigure 6. Receiver operating characteristics curves illustrating discriminant ability of variables combined into three mutually exclusive groups for 90-day unscheduled hospital readmission restricted to (A) patients with an emergency ICU admission; and (B) patients with no recorded comorbidity.
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